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1 » OF 1 v x I 

The invention redoes to home networks, and especially to bringing networks 

n v u - <ms o vn v i ! \teenires. 



s x b \ « 1 

It seems to be nmlbely that there 1 ever be a single universally applicable 
re * < - ufHw< 

( uoc o ?u' mv et\ < v i , , i 5 i vn wh ,nd 

for Hew types of devices that are s \ \ targeted by those id Home applications 
10 , d ! ! \ e i Kio < HiOK v 

capable of dealing with eaeb and every networking standard, in. use or becoming available in 
lit fomre. mteded w devices themselves will not be able to support every canting .home 

>_.,\s en^asem < t 
neUwn o ^ otet< i.^ w e ^ fo 
15 lodge \ .hi' 1 * f « v . at icPnv 

son > ! * to -.en s ! ( s Mi el of a 

second type. The seen? is a single unified view of foe home network available to software 
I v f i \ win J v 'it i n W t K -ta t -hi v l 1 

Home networking standards generally address either the lower levels of the 
20 ]i)>t( ( >i i\k i v m 11 " i ' ! v on 

nam. >on level to application level). In die remainder of tins; description reference is made in 
eneral to the second o home ee two ridng stas 5 s e standard art 

II w i I PnP anc J - 

uL e jk ^ v - ^ n 1 , < > i *. " 

25 ^ s)Ovl lolWHO \ ' < m l\ Iwi ! , is 1 

based control 

nr 3 ' cents o c< ol that is based on 8 fo ^ 

Jo 1 ! hciNCv on <-al a - aw uh < b » s 

, - ge& e device Una of cmUrel veMSsraj c * mrolt c 



wo iwwm 



without any direct user-'mteractiou being required In this case, both the controller and the 
<. < ukvO<v - > ^ ^ >. > J I iuue the 

control erl i t vice in idvance 

i I ik t ^ ! i> u nt v.to\5>ni 

S ,HK> t x v I v t < v i ,k >j< a ,hot< . 

browser, and user actions lead to messages sent to a UT server on the controllable device. The 
messages are exchanged using a particular UI protocol, examples of which are HTML (used 
in UPnP) k i < DIN (used in I V- 4 i. uoronym : 'ODh' stands » Dan Driven Interaction 
and 3 <. \ <. 

10 U s ,< i - f - < tl Pi in ! t 

t t x < N M I , v v r \ 1 < e > > « f 1 s 

-hat represmN ^ *. i ^ i a ^ . t 

DC N eposes 1 >cHA^ en \t t ^ D \ , m u, t ' t , 

j i U v \ o i h ill I ! t ! tf ! <■ i « ! I Uiii <ilu 

1.5 n amoved respeetiveij inthenetwo DON ? re cents a e I/V h >»( ptandihe 

o } ) v a i m „ , < i i i i o a iin < \ * m 

DDI supports user interaction with the appliance. 

Essential j Unn the 1 protocol does not define the kind of information or 
corbel combed a C i iv f •- m encep^cLee , 
20 'f.ii Os hi \ t., 

,nvue t o I o . <. sv > , n 1 > k i s m d 

C n\< x | , - > o v o > e v . ^ <v\Hvs!vt Mi ^uvnsfco 

, > . o X , 

As long a«s * > • s a 

25 ~ o< v > ' ' > O 

conrpefition. 
30 SUMMARY OF XI IE INVENTION 

I? •> id „> 5 « v. M T < i k s 5 * s < 

i s Oi ) 5 t i etnU ^ 

s. , e< ojv. , n * ^ (. k> nrof rammattc m v fj^t ( J. ' \ <. " >■ t 
od x * • <~ t, fuU v vC<- ve:se 
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- t , - * vH'v < v *^ ink i 

t <. \ t 1 t V 3 

1 > iO ^ . ^ tJ\Vth*^lN | ^ 

1 lj ,i J', - < ^ % v oUitlO! 

Fig, I is a diagram to clarify that there is more than these options. The diagram 
>! tows sari oh m« aetworl M thai ba> i chutes 10 with ivk^o > disk lure 

enmlu, * v it s j ' \ tJ . a I * s 
Network 100 1ms a device 106 of a certain type X residing on network 100 in cluster 10'2.. 

I 1 ee ku.A.\ can be c mtn lied I 

, > , imtlOSin 

lui ) 8 it i ! ' 

programmatic control interlaces ! I and 1 bh respective;}'. The diagram lists four sin 
options 118, I2Q, 122 and 1.24. 

1 , v r io- vat.i u ! ! > . v a 3 i v 

interface 1 16. As described earlier, \ iuiorface is much more flexible (or less 

! U kc o a 

progontunatic interface is very difficuh. and. for eeastiag home \ d m ' standards such as 
HAVi and UPaP, impossible, This leaves tfe^ othet options: 

- A bridge 120 for » translation of UI interlace 1 1 0 in standard A to lit 
Interface 1 12 in standard B. Whether tins o feasible or noi depends on Ac similarity of 

i ,}h'dN i h 1 ' * 3 i 1 

i t Oil s > i v ! N t tJ i it U itu Ui li 

V vA !»k o ' m t . s» ' v to ! 'P 1 nano a n\ 

HIM * > > c 

t * v , ^ tad W 

programmatic iatertace 1 1 6 m standard 8, Ac tins is possible or not depends largely on ' 

1 i it 1 Ki A ) it. 

hitnriaee of a light lmlb ; and HAVi doea act define a bemanbeady equivalent 1 prograsnniabe 
imerfe.ee of a light bulb, then tins de vice type cannot be bridged in a programmatic way. 

- A bridge 124 for a translation of progoirmrsntic interface i 14 in standard A to 

M < s !A \0 l ! O ' - !' * > 5 ' v 

teitbec ofdesure\ m ^ r\ \ ^ i 1 a rca 0 
Mns tqsre < ni, o% v !h , ~ s oc n pf K n r j nil eu 

at rtlii turuo v\ the mibrmauon about the uc\ ice's: interface, In other words, an application 
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o« iv v. uh v ' v! o h<. bue^i v<.o t 

< »)o^ ! e Li^osUhoo fuuhet tccjidco^ that h iaia<v^ i^ed 

~ ,- -i v ipticd as 'rruxiaUy eompanbke ( *UI eJeaisots V n J < * 

context see co-pending U.S, se e < 09/165riB2 (attorney docket FHA 23,484) filed 

i < ' * NV^'iPOb 10 DAILY 

0 'V'i'A 'Hit GUlfaUrMFNi J' • ^ > v J 

- , 0< i u si C ^Y-- ek *d !vTv"UCHsN 

sipp>.p + edb\ w si ! - > ) 

It , > "» < < , ! < Cl ^ > 

\h of the above translations may coexist s a bridge one) na e.o ^ In fact, a 
bridge should represent: a device in the ether network da as much ways as possible, since it 

(. < O W> V v , f * s ! \ ' kI it 

the bridge. 

h current Invention is based on the insight that the translation of a 
pmgramnvuc o , ^ i t * ? t ! n u lb wo s u*t ^ o\ 

tbe requirements, are discussed posed on both standards involved tor this bridging to work, 
j at e \ o* > b%o-to 'iiid'.it! t.'i. 

1 pi un-nil AVi 

iho unutt o- ea . ' t t n tuO 

Ibncbonafmes and a second cluster of 'second finietionaliues In a home network, The first 
cluster has a first software atchiteearre that provides cootrol of the first idnetionabties 
m w t < < i . w ' i :a-eidtoeOire. The second 

, ,n\ s ^ ^ s i ! ' ! t li 

k a^rul . „ > , , w so, (Ik tn>. ho< in 

< , n s ^ the prograjnmaoo v \ 1 

interface. > n Vdnk . \\ e-xnnspk, the snedsvl comprises ecoennnap a i fAVi t'fifi target 
> u v c < v. j 1 ! a c > u 

, ^ s at 1 1 v ' > > li 

so otifiesthe ervicepro em bene <. Ided tc ten rk, whereuj n the 

v u « t 1 s , vffsuwu ian,i 

bridge. 

aic \\"' - k v \Wm 1 

different software architectures. The first einster has a first sofiware architoctore that 
provides control of the ibtd fiscdorua'ines tivoaph a prograrrav-atic iraerfacen and the second 



dnnor has a second software architecture that provides control of fee second < ?m 

tttir jiStuUnjuh pre gumrm * n ' * 1 > 

comprises a generator for generating a HAVi DDI target from a Age, 1 device description 
document. 

\ > \l\ U ^ v 0 0 3 ' 

netwreh. ■wherein tiro network comprises a first cluster of first functionalities ami a second 
cluster of second iirncSiooainies. lire first Caster has a first software architecture thai 

i ^ fhevuoea 

c* io < * o a mov' i v n? o o ho avo d 

"UQCtxO-* U< I a « » , ' V t'|!oo 

f ! i'l'^U utx > » - - 

( U * <. v i i I ^ ' ' i 

BRIEF DESCRIPTION OF DRAWING 

The invention is explained as further detail, by way of example and with 
reference: to the accompanying drawing, wherein: 

ihg J is a block diagram iiiustrahng the options for bridging; 

h<^\ o2> •< ,o «. v > ! ,n , v. 

throughout the eaplanaaon below; 

PigA rs a diagram with a portion of a home network: 

eAra n u n U; a f 

- harm- a: a ..-mo ae umk 

Ttaoughont < >. > m > - vsmular oi 



CI ' Vm * MAMTS 

Ihe 1 i > - 1 s . ! i v n s 

XML UujjKulcaUJ the hiesumuo eiociwvnf \ n * ^ ^ > ^ ^ » ^ 
foenment, throirgh A hi P, at rmvome. so 1 PnP satisfies die 'white- «3X' cfiierj sn. 

IHWhuiu > r ,i! h v lev \ throng M'^heanon at 

PI expressed in ID P e i l e " 

type Fhe. acronym PCM* stands for Fun coo < ioAiie A HjM {see above) 
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comaim aakb< M fof -aUiv,ajuoHatfo fnu-m - 01 W \> v <t-c-„o Uv. < mrciK:; 
iiAVi den i ding A * J VCR, HDI 

based storage, AV display, camera's and modems. V rmnbme a k a\ application caa 
retrieve this ^ M type from a controlled device, and is able to control tins device 
§ - , i ! >s v - , v , s , v , \ e o In v v 

type. Since die HAVi ^ i o needs to know the in.terfacc linked to -he FCM type 

id < «. s x . v < X <\ 

at a > v n v. » v 1 V " 

using a lookup service An returns a remote (RMp reference to the device's Java object 
p.) ! , \ V I <. nminto 

a»contnoU\} v i.t v» .f -u i v s iK* Jvtot .hp- * 

t uo tu> i \ ec x x khon m n t t ! < \ < - a a 5 < > a en.etc >fo* < 

The p« s » - k ^ ' , t of a UPnP device may use any of me U 
1.5 types: b k Integer (called 14), Fioaiiag poiar (called v \ 5 > DateTinre (data and 
r < i 1 v I x mfon hi ' evMpr 

can be mapped a a straightforward u - n to eomnaoa GUI eienteats .found in most VI 
woi'l u I s - ' d N bee h<v * \ ~i "A 

jmi does not &Iae a specific device; 01 protocol, 
20 Ik po ! sv x ^ ut v » 

ptograauaa i s i D Vi a* 

, i i S ! < s , > < > <>a 

diet for a particular device type tbat oses a subset of the rich data type features of IBL or 
In, a j } s s ■> x K \ ) ; ,1 i , » 

25 A|\ t e ^ < > 

11 x h xs I 1 \ m e> d x 

programmatic interlace ef a UPnP device to a. DDI i in FlA'V'i. 

Tmtislatinga W 

30 2 a .< x ! J 

document This document apecitles a root device with zero or more (suh) devices. Each 

x v e a^ v. < o „>- , bvf ^ 

ttie tree) coniaies a single eemce. A service consists of a list of state variables and a list of 
actions. Services don't have sob services Suae variables have a ''name' field, 'type' OeUi and 
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« 1 i„ V v 0; S < f U vD 

meters Bach paramo escribed v. «. t c e 

t k ^ \ This Held has to refer * a state variable aarae, and it indirectly defines 

the type of Hie action parameter. 

5 Vnas^Ov ol , i « s „ e * \ b fi I _.i tonaD MT 

,\\ o !,Kt. , ^ j i i i v st a t\ bt l t„u 

as well as dyaamc aspects, 

na ujv tit * > d b i , ^ o rat 

10 uil'Kvl 1 < I f <- ' *■ 

n I ^ <-v 0 «, > 

U d i v 1 K I! .'0! v > 

to be defined; 

15 i uU i $ * s 1 v v , ( N d i <• ft v a 

eDbet of aser actions thai are for warded to a generated DDI target needs to be defined. 
These aspects are described in farther detail below. 

h i , s D^lehL^ 

20 DPiiP data types occur in two ways to a service description, s k directly; 

as type of a state variable, and indirectly: rhrortgbrefeeoee of a MTbaiedStateVariable> for 
> i < i a ! ^ 

fcoiitfV* dv ut s en t o » « u ^ 

f o, \r a v < * - , ! vf . 'k 

25 onnw e r,tc * N < i i * s j * eu otoc ot ioaH d I 

express this, interactive DDI Dements have an THer/activity' field. Since UPnP allows state 
! ^ , , i. i Uhs nvk 

\ < 1 . s - v t I >\ „ CO Jo \ 

however, will have this field set to DISABLED, 

30 V \S \ j 1 

v etk ic uto *. i,\ ii'-o S'^v^uiiJ^u^ j 

,g < op ,, a DDI Daaaae. It? a < e cases 
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Saadyaji^ 

' , , ;H ; , o v , ; i , ' a 1 h > a i \ j v < uaalh Oekls to r- 'u the ten >- > ^ 
type Actions have a 'name' it < i - « ' 

5 v i i ^ i n ; - c < ^ v \ tbU 

I s 1 <! •, > s v n * . - v »i 

ofcouplmg to a DDI display engine (called > controller ). s eoopiupt; reay be v to 

^vo t s e-- , « t -'t'lK V 0- >M^oete n t n x 1 p oI 
10 vn ^ a DDIrfiUOiKu 

- A DdiP aid element with paaeiNaa I ! I tee. I) 

1? 1 X v < i^V 1\ t-^ 0 \ d si 

- i N % n <ks t h 
eLtrv ♦» s t at { > ' tn ill 

15 N si i i 5 i <■ 1 > 

CiOtiO shonld have their Interactivity attribute set. to n \ •> ID 

) x \c tor ! } s s 

o , f y > > i .if tba\e 

20 - ADiiB^oasfomeRi whichfeotli'presset^lobel J -ek I <n 

m. h v I ! * - N v nv ' ; i > s 

1 a 

i ? i v 0 * \ 00 0 > < < 

, , * ^ i , ' « ! o a^< ^ on' > v \« 

25 M^^-nijh^ i!cm;;a'\!^u o \t -'vi^OO^f 

- 1\h , s x i o * o b 
mapping applied to t - , a x ? h &ki of the action * Ail of these Odi 
e e >ot * shodd have dseir Interactivity attribute set > ENABLED, 

! k a v t > ! < 

30 del J sat to the parent devicek <devscelype> ot > te d D *. field, dpt. it cookl 

eoftbeavmbd lD\Vwo;nr a. eeat" N vainer in 

\ -x .\va <. " q t f 



_ 

\ device description document m UfinP -p j a ah* device wife 'cu> or 
\,k-^'> ,\ . o l,t.>a.> 'M'„-',-o ' 'K" I 5 i o; a^s...evas< Vddaavalfi *.<ioh 

v. S 0 S < 0 v . 1 I , s 1 JW 

etc h.(sQQ or sub; device can hz trans laa > (owing DDI ft store 

•• A IXiiPaael element with paaelfiaaa set to the <deviceType> or <friendiyName> field of 
1 1 , i \ ' i > > 

that i t contains, 

- A rVst\na. i is - , v ^ , t \ o , 

( u sCi. N00 * I ! v . ,1 > > mh ' > ku » U lO^l 

the UnfcFh^ V< field set to one of the available aid BAVfieompatibh <ieon> vaiaes la fee 
device description 

«s -d. .is.fi- > v i>f£>jgeld. 

i . d save 

i « n^m k iarsni device iiakNsrm 

field set to fee parent device's 1 < 1 i or n k k field. Optionally, a could 
have the linkBuMap field set to one of the available and compatible <ieon> values m the 
device description. 

All DdiPaaelLinks shoaid have the Interactivity field set to ENABLED, 
i n b"fi,\ koa < \ ( * i f k 

DW \Bf h.O sad She axad,acat ikfii soldi r*e fhe suing value for am of "da tfillovfiais \ ifinP 
fi\ - s J mi : - -s 

<deviceType>; 

, fi. V 

■ i d d . r< 1 

<modelNnmher>; 
<modeitJEL>; 
•on i3 ud y.-uaer 
vwdru"! Kl n: 

- a v ? *n , 
<CJDM> 
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s ! ^ descuprioa, 

\,u^ «,! > <. * ^ b tt. N f»i u> 

v u tlris way Is shown is Fig, 3. 
5 Fig, 3 is a. diagram of part 300 of home network i 00. Network 100 hns a root 

de-vk< 0:jTVYCR«; » * i <>4 ? Y<, | 

three sendees: an Audio service 308. a Video service 310 Video and a Timer service 312. 
VCR 306 das so ihr&> servk Clock i 3 14, a Tune vi 5.16 a I a Tape sen* 
318. The example shows v v of die x * « field M * JR o Fan Oh 

10 ^undv,>o< k! v Tb ^ x he ^xod.cl\ir-e M ' i the 

<m { «k!Descyiption> field 0M9 S TV /VCR combo") and the <koi» field (TV picture). Tape 
wviv. MH-utv,s ,xft:n vtna variable I20n«ino«. "luwrcu v, W alow A\duJ t .r- 
specifier: { "playii >p - t 1 ! i ctions: "P!a> 

id i e 0k- 'Toad 1 a^ i x \ s 

IS < . < u ha v v 

cseaCod , 

-oiil 

w cap < w 5 Ws > .v s or | pod to i 

20 Hp i Ms* ^ v 5 ai ' J v. i o v v n >t t <<td \ v> 

down to services via zero or more intermediate sab devices. Additionally, on each level, 
«xc< n 1 device k K1ii leilink is used to I U| char neh> 

> o \ - x v. ' < aa o wdnoe 
tot dhuwu the »DM r,as A.spc Hot *b\ 
25 returning the targetPaaes of representing the sab device/servace (in ease of navigating clown 
, ' , > i - x 5 0 h 

Joe>Uuv< o ofiaa a t ^ « t ' 5 " " s ' oo ^ ^ 

Ilvppjn^ 

30 tscs * ! siiv vik^l -nees 1 O ovi n 

Fig,4. After a DDI target receives a DDI subscription m step 402 k retrieves the UPnP 
description document in step 404. Based on the description document the DDI target is able 

X v. 1 I ',' fid ^ TiW 

\ ktitio th< DDI target subscribes to 1 IFuF ic< state changes, ia step 108, using the 
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\! N v (. sats-trs <il x W iiuis for Geue c HveiUiugNodficadonv Isis Pnp 
\sr»\i beuu, tfiol 1 s \ v < * i v v . u s 

f < \ ns \r , ' v't.iuUii'flHL JV 

5 ' i > c o of state changes, TCP/IP provides dm support - Gony.iectio.ns to 

carry event ii GENA adds coro/ en linns for establishing retatinnahtps between 

^esUFU'udJn^ < x ' 1 ^< mw , 1 ^ -..a > .an , ahv im 

^hbenke v s ' - adabk&. the 

1.0 DDI in nd 1 >m cc ni to n the cum* daes i 

ahlH>lekm ns^v t^">' N * k Vsj \ Midi u ,i > nn?e ts state 

dlJiU> 1 * I ' OP'OV-vi ! > OH 5 ! i Us 

in-time' » i i is < before the DDI' cemeoher mqnesia rhe panel comamntg the state 
riabfc s v > > > t ibos 

15 It t i J 5 5 

Da^rcnis; M 

When a session has boon established between a DDI controller and a DDI 
target, it ? - possible that tee device state changes in an \ >\ way tbtwagh some 

20 e s * * > x P v j i un k i 

some physical button on the physical device's manual control panel. Tins scenario is 
mkiC 0 i t b >^c a u 1 

DniDnpcgl 

2.5 on s i \ w v ? _ s I «j 

s s m v. >. < 1 n > it <. 

i n! n 

v O \ V «. ! ^ v (.v < l< 

asm ni x i * ml ot roe- 

30 toiet set ve s rao h 

Pig.6 shows that lypicsby a user first modifies dm wingers t s 

the actfon parameter* ies€ ea I On i ent to the DDI target The target 

\u ' sim ^ n u t t i s < - m 

t , ^ * VW tvl - i~V \ , i > MI !\ O' ^ N v j t V 
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»i0 ! , i!i r^^Nvh u >i > i 0 RLl^ \s v o ' . 1 V l < 
) IX target \ ? v v ' v i c Object Access P ol } request u < 

* v 5 i yes. a? to tiis U PnP device e v * <, tio exc 

w >0 i i i k \ > * ' te ( " ' 

5 the user action by returning a DDI "change report" for the output paramever widgets, if there 

< > i qvsvt»e 

As to SOAP, this is a protocol created with contribution.-; frorn many industrial 

v Ci l * ' . < v. < - v OxC W 

u« da i.' a t ^ J i \ ! ^ , a d 

10 i V S >v i N i ' ht. 

iadivkhtat components aloae are -, able to perform 

Typically, the action i uo > the controlled device will also change the 
^ i , th dv v< a ^ d ! <* ! v ! a 1 n. o 

fee DDI t < ( indicating new values .for ' changed state variables. Tins » turn Ml lead to 
1:3 i < ! <. du \ v lib 

>ffi < > i k r ^ \ ) < * ; - ! > \ v - 

Fig6iluyaa>estliesltBStio«wheu-tba< is no son Mite, \ M 

error } the DdiTaxget can use the AlertPanel facility in DDI to indicate .failure to the wtg* T&S 
20 v * » 1 N ^ N s» ( 

<s! Y, 1 

f s hu>. oe 6.16 < a > Kkm PHA 23 AS ed lOOMfot 
Eugene Shteyn for CONTROL PROPERTY IS MAPPED ONTO MOD ALLY 
* >^p ! v > v 1 I i t \ ! wo > 1 f • 

2.5 cvic. 1 cca co 'Ok: device exposes an 

of its ikuetionahty to the controller. The controller enables controlling the device's 

s\ j !, \ v Hi ,< - - ' aHpnxen,<ith r 

v. nics vuicl ibe oaOahty speeideo, 

b ■> ■> xsw < ^ . * f » > t 

30 I* t ^ c > a L 1 h i x v , lv KAVsyiL 

:: Booieaay o u "integer array d 

iht-tenn t«< lali^" refers an atmi'Uk 1 tKaidcj t i v 

o-a r ^ . s e d t v t v s mi \ [ f one vao t o a , i + v i net o i dan ^ 
mapped onto a modaly compatible capability of the controller without the caa (roller actually 
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mg ~ ii >. I n K ^ „ ! x * v i 

modal ^ eally a Boolean 1 B oni )roperf\ 3 i m 1 ppedo 

'I ecru ^ 1 V k 1 a u < s > [ m v o ^ m i ( 1 
switch or "high/low" lever. When the user drac hueracts odds, this element lh« t > n 
m r >ae - n o ! s ^ 

1 . > ! ce <. OD es 01 J 0\ ! 

receives a context (o determine the consequences of his/her tuteraeborc; with the UI, a esse 
the modality is a set of discrete values, the control property can he capped omo s GDI 

<. en, t < ;? < ^ ^ o v 1 0 a ^0 1 , 0 1 

selection or a device, tor selection among multiple devices, ens if the specified modality is 
v , 1 „ 1 1 ^ ^ i ? 

1 H <. v. ' -m s n u o< , 1 tKi 
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